High-Tc
Bi 1. Introduction It has been known for the high-Tc Bi-based superconductors1) that the transition from the (232) phase (Bi2(Sr,Ca)3Cu2Ox) to the (243) phase (Bi2(Sr,Ca)4Cu3Ox) causes the increase in the critical temperature from 80K to 110K.2) One of the efficient methods for promoting the transi tion is to slightly dope Pb into the Bi-Sr-Ca-Cu-O system.3) Since oxygens play an important role in the high-Tc superconducting mechanism, it seems worth replacing oxygens partly by other kinds of anions. We have examined the effect of fluorine doping and shortly reported that a super conductor with slightly higher Tc can be obtained. 4) Apart from the conventional synthesis method by sintering, the effect of fluorine on the Bi-based superconducting oxide was recently examined using the ion-implantation technique.5) It has also been observed that the Tc slightly increased. Although the volume of the implanted fluorines in the crystal has not been known, the existence of fluorines surely affect the electrical resistivity .
This paper presents detailed experimental data on the synthesis conditions of Bi-based supercon ductors doped with fluorines, based on a conven tional solid-to-solid reaction. For the specimens with higher mixing ratio of fluoride the resistivity property is deteriorated. For the mixing ratio 4/1 Tconset is also 120K but the resistivity does not approach zero even at 77K (Fig. 1 (c) ). For the mixing ratio 1/1 Tconset is nearly 90K (Fig. 1 (d) ). Table  2 Fig. 2 . Powder X-ray diffraction charts, taken by using a conventional diffractometer. The fired tempera ture and period, and the starting mixing ratio CaCO3/ CaF2 are indicated in the figure. The photograph shows that the crystal is com posed of layers. The large spots with darkest contrast represent the positions of Bi atoms, which serve to outline the so-called Bi sheets running horizontally. We may then distinguish the (232) phase, marked by L, from the (243) phase, marked by H. At the center of the photograph both phases are adjoinning so that a local interface is created. The situation in the outlined area in Fig. 4 (a) can be schematically drawn like in Fig. 4 (b) , where the curved lines indicate the (020) lattice planes. Small ellipses represent the Bi-concentrated bands.9) An in teresting feature is that the crystal system is different at the both sides of the interface; the system of outlined supercells is orthorhombic at the upper left part, while monoclinic at the lower right part.
TEM
A diffraction pattern in Fig. 5 was taken from the area including that of Fig. 4 . Strong spots are from the (232) phase, while weak ones from the (243) one. There are weak but clear, diffuse streaks along the c axis, which must be due to the frequent intergrowth of layers with different thick An electron diffraction pattern corresponding to the image in Fig. 4 (a) . 4 
Microstructures
The microstructures in Fig.  4 
